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why in practice warming of sand solutions may result in less rapid dissolution of the gold content than with solutions at ordinary temperatures." x
Reactions in the Zinc Boxes.2—It was believed at one time that the precipitation of gold and silver by zinc was effected by simple displacement, according to the equation—
(1) 2KAuCy2 + Zn = K2ZnCy4 + 2Au.
This simple view is now generally discredited.   The principal observed facts are as follows :—
(1)  An excess of free cyanide favours the precipitation of gold.3  Sometimes it is necessary to add cyanide direct to the solution in the zinc boxes.
(2)   An evolution of hydrogen takes place during precipitation, but free gaseous hydrogen does not precipitate gold.
(3)   Zinc dissolves in the solution, the amount depending on its strength. The waste of zinc is such that it requires, say, from 5 to 20 parts of zinc to precipitate 1 part of gold, or from 15 to 60 atoms of zinc to 1 atom of gold. Part, of the zinc (usually at least half) is disintegrated and remains with the precipitated gold.
(4)   The precipitation is aided by the presence of rnetals, such as lead, which are electro-negative to zinc in cyanide solutions.   The lead increases the rate of dissolution of the zinc.    It must, of course, be in contact with it, as in the lead-coated zinc shavings usually employed.
(5)   It is necessary that the zinc should be of very great area for efficient precipitation, especially in solutions weak in cyanide.   Zinc plates are generally found unsuitable.4   Zinc shavings (or "thread") or in the alternative zinc dust (" fume ") are suitable.
The large area is required because " no doubt but a fraction of the zinc area usually does useful work, the remainder being rapidly coated with lime salts and zinc compounds (see below, p. 342), and thus put out of action. . . . The lead-zinc couple was first introduced to reduce the tendency of precipitated copper to form a smooth coherent metallic coating upon the zinc shavings." 5
" Hydrogen to some extent polarises the zinc by coating it with a thin film of gas, which prevents its actual contact with the gold in the solution; and no doubt the efficacy of a lead coating is in part due to the roughened surface, consequent on its use, assisting bubbles of hydrogen to form and escape." 6 Zinc shavings, by reason of their ragged edges, have a similar advantage over zinc plates.
(6)   " In addition to gold, any silver, mercury, copper, cobalt and-nickel present in solution as double cyanides are precipitated by zinc in the same way as gold, the copper being occasionally visible in the red coating produced on the shavings, whilst the zinc shavings are rendered brittle should much mercury be present." 7    Other elements, such as dissolved lead, tellurium and selenium, are also  precipitated, the precipitate sometimes containing appreciable amounts of metals which previously existed in the ore and the solutions in such small proportions as to escape detection.
1  Caldecott, Rand Metallurgical Practice, vol. i., p. 387.
2  See W. A. Caldecott and E. H. Johnson, J.  Chem. Met. and Mng. Soc. of S. Africa, 1903, 4, 263.
3  W. K. Feldtmann, Eng. and Mng. J., Aug. 11, 1894, p. 126.
4  See, however, MacArthiir, J. Chem. Met. and Mng. Soc. of S. Africa, 1913, 13, 310.
5  Caldecott, Rand Metallurgical Practice, vol. i., p. 391.
6  Op. cit., p. 390.                                       7 Op. cit., p. 391.ere is hardly any .change in the rate of solubility as the strength rises from 0*1 to 0-25 per cent. It is remarkable that the solubility of oxygen in cyanide solutions continually decreases as the
